I. Introduction
Remediation of heavy metal contaminated soils requires their removal or immobilization and toxicity reduction. In situ immobilization (fixation) relies on the addition of an amendment to a contaminated soil in order to transform the fraction of toxic metals that is potentially mobile or bioavailable into forms that are less biologically available. Mobility is the capacity for toxic metals to move from contaminated site to any part of the soil or groundwater. Bioavailability connotes the fraction of a contaminant that can be taken into any biological entity such as plant, earthworm, or human. Various types of amendments such as fly ash, blast furnace slag, steel slag, red mud, bark/sawdust, composted wastes animal manure, industrial sludge and effluents have been used to immobilized metals in soils [1], [2] , [3] . This work seeks to examine the effects of two natural wastes amendments -rubber sludge and palm oil mill effluent -in immobilizing heavy metals in soil using plant uptake as indicator.
II. Materials and Methods
Soil for the study was obtained from aggregate of top-soil (0-15cm) samples of automobile workshops in Sapele. The two organic amendments used for this study were rubber sludge (RS) and palm oil mill effluent (POME). The rubber sludge was obtained from a rubber factory while the POME was from a local palm oil mill plant at Ajemele, both in Sapele. The physico-chemical properties of the soil and the organic wastes amendments were determined by standard methods [4] , [5] . Amendments were thoroughly mixed with soil samples (1Kg) placed in an incubating container at different loading rate -0, 2, 5, 10, 15, and 20% w/w. Deionized water was added to each soil mixture to bring it to 60% of it water holding capacity. Amended samples were allow to stand (at ambient temperature, 26 -32 o C) with regular mixing and water losses throughout the incubation period were compensated by adding fresh distilled water. After 20 days of incubation at ambient temperature, maize (Zea mays L.) was planted and allowed to grow for 21days after germination. Maize plants on amended and un-amended soils were then uprooted washed thoroughly with running tap water. The whole plant tissues (roots, stems, and leaves) were cut into small pieces, dried for 2 days at 80 O C and ashed in a Muffle furnace at 500 O C for 6hrs. The ash was dissolved in 20% nitric acid. The metal content was determined with Atomic Absorption spectrometer, Bulk Scientific VGP 210. The analyses were carried out in triplicates and the results are expressed as mean ± standard deviation from the mean.
III. Results
The obtained results for selected physic-chemical properties and total levels of metals in the soil sample are summarized in Table 1 , while that of the organic waste amendments are given in Table 2 . High mean exchangeable cations were obtained for both RS and POME with pH medium of 4.90 and 5.90 respectively. The effects of the organic wastes (RS and POME) amendments on uptake levels of Zn, Mn, Cu, Cr, Pb, and Cd from the contaminated soil samples by maize (Zea mays L.) are as shown in Table 3 . The result shows that uptake of heavy metals by maize decreases with increase in amendments for both RS and POME. At 20% amendment, reduction of 40% Zn, 81% Mn, 78% Pb, 43% Cu, 91% Cr, and 90% Cd were observed for RS amended soil. Similar decrease in level of metal uptake of 53% Zn, 88% Mn, 96% Pb, 46% Cu, 97% Cr, and 95% Cd were recorded for POME amended soil. The uptake by maize of heavy metals in the soil showed strong negative correlation with amount of rubber sludge and palm oil mill effluents added to the soil (Table 4) . 
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IV. Discussion
The reductions in heavy metals' uptake by maize are associated with the capacity of the amendments to immobilized metals in the soil, which is, the transformation of the original soil metals to more geochemically stable phase via sorption, precipitation, and complexation process [6] , [7] . If plant uptake levels sufficiently depict the effectiveness of metal immobilization, the results in Table 3 suggest that POME is relatively more effective in stabilization of heavy metals in soil than RS. The likely properties of the organic wastes that may show up as differences in immobilization efficiency are pH, exchangeable cations, organic matter and phosphorous contents ( Table 2) . The values of exchangeable cations of POME were higher in magnitude than RS (K, Mg & Ca values for POME were respectively 27.20, 3.54 and 9.60% as compared to 11.70, 3.10 and 8.90% for RS). While the pH of POME (5.90) was closer and higher than that of soil (5.74) that of RS (4.90) show marked difference and should have perhaps affected metal availability in the amended soil. The pH of the soil system is a very important parameter, directly influencing sorption/desorption, precipitation/dissolution, complex formation, and oxidation-reduction reactions. The organic matter contents for both wastes were near (4.96% POME & 3.80% for RS) and should not have shown up as difference in immobilization efficiency. The large difference in phosphate contents (298.63mg/kg for POME & 53.02mg/kg for RS) perhaps is a factor contributing largely to the difference in immobilization efficiency of the two organic wastes. Phosphates addition to soil can enhance adsorption of metals ions or their precipitations as phosphates [8] , [9] .
V. Conclusion
Amendment of the heavy metals contaminated soil with two natural waste materials -rubber sludge and palm oil mill effluent -reduced the mobile and bio-available fractions of heavy metals in soils. This is reflected in the decrease in heavy metals uptake by maize plant compared with the un-amended control. The pH, exchangeable cations, organic matter and phosphorous contents of the amendments are believed to be responsible for the immobilization effect. The relative immobilization efficiency of palm oil mill effluent over rubber sludge was ascribed mainly to higher pH and phosphate content.
